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Let C, hereafter referred to as the cake, be a compact convex set in some 
Euclidean space. Suppose that each of n people defines a non-atomic 
probability measure on the Bore1 sets of C. The problem of dividing C 
among the n people in such a way that each receives at least l/n of it (in his 
own measure) is solved and well known [l-8]. The authors of [l, 43 
prove the interesting and possibly surprising extension that, if the n 
measures are not all identical, then the division can be effected in such a 
way that every person receives more than l/n of the cake (in his own 
measure). Their proof uses Lyapunov’s theorem and so is non-constructive. 
The purpose of this note is to give an algorithmic proof of this result, 
assuming that a piece of cake C, can be identified to which some two of the 
people, say A and B, assign different measures c1> fl. The algorithm is 
based on one of Fink [2], which I incorrectly attributed in [S] to 
Saaty [S]. 
We start by dividing the cake between A and B in such a way that each 
thinks he has more than half the cake. To do this, choose a rational num- 
ber p/q with CL >p/q > 8. Denoting A’s and B’s measures by pLa and pLg 
respectively, let A divide CO into p PA-equal pieces X1,..., X, and B divide 
C\C, into q-p pL,-equal pieces Yr,..., YqPP, so that pA(Xi)> l/q and 
P~( Yi) > l/q for each i and j. (By the definition of a probability measure, 
pA(C) =pLB(C) = 1.) Since C,“=, pB(Xi) = fi<p/q, there is an i such that 
pue(Xi) < l/q. Similarly, there is a j such that ,u~( Y,) < l/q. Thus, with this 
choice of i and j, pA(Xi) > pA( Y,) and pLg( Y,) > pa(Xi). Now let A and B 
divide C\(X,u Y,) between them in the standard way: A divides it into 
two ,u,-equal portions, A’ and Y, and B chooses the pe-larger, say Y. 
Then ~A(XuXi)>~a(Yu Y,) and pLB(Yu Yj)>pg(XuXi), so that 
pA(Xu Xi) > + and pLg( Yu Y,) > f. 
Now let A, = A and A2 = B, and suppose that at some later stage we 
have divided the cake among k people Al ,..., Ak (2 6 k < n - 1) in such a 
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way that each thinks he has more than l/k of the cake. For each i 
(i= l,..., k), let Ai and Ak+l divide Ais current portion, say Zi, between 
them as follows. Denoting Als measure by pi, so that pi(Zi) > l/k, choose a 
positive integer q such that (qk - l)[p,(Z,) - l/k] > l/k(k + l), so that 
(qk - 1) pi(Zi) > q - l/(k + 1) and 
Let Ai divide Zi into q(k + 1) - 1 pi-equal pieces, and let Ak+ I choose the q 
pLk+ ,-largest of these. The portion remaining to Ai then has measure (pi) 
equal to the LHS of (1). And the portion taken by Ak+ 1 has measure 
bk+ l) at least 
A k+l receives such a portion for each i, and Uf= 1 Zi = C, so Ak + , receives 
more than l/(k + 1) of the whole cake. 
Continuing this process until k + 1 = n, the required division is com- 
pleted. 
In conclusion, note that there is still no known algorithm for the 
problem, introduced by Gamow and Stern [3] and considered in [6,8], of 
dividing the cake among n people in such a way that each person thinks he 
has at least as much cake as anyone else. J. L. Selfridge has discovered 
an algorithm (reproduced in [S] ) in the case n = 3, but it has not been 
extended to n > 3. 
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